Frequently, a patient\'s relatives, who may also represent the patient\'s primary caregivers, accompany a patient to breaking bad news (BBN) consultations in order to provide support, or to serve as the patient\'s advocate ([@bib5]; [@bib9]). Therefore, a BBN consultation may impact the emotional state of both a patient ([@bib7]; [@bib20]; [@bib14]) and their relatives ([@bib15]). In addition, the presence of a relative during BBN consultations often introduces certain complexities as physicians need to deal with two persons who have different needs, knowledge, concerns, distress levels, and expectations ([@bib21]). This situation represents a challenge for the physician who needs to assess, inform, and support both the patient and their relatives adequately ([@bib11]; [@bib4]; [@bib2]; [@bib5], [@bib6]).

Although several authors have recognised the need to adjust communication skills to accommodate the concerns of both patients and relatives during triadic BBN consultations ([@bib4]; [@bib2]; [@bib5], [@bib6]), guidelines and recommendations have mainly focused on providing effective dyadic consultations (which include only the patient; [@bib10]; [@bib1]; [@bib7]). For example, BBN in dyadic consultation is considered as a three-phase process involving different tasks ([@bib12]). An adaptation of this three-phase process to a triadic consultation, while also addressing BBN guidelines and recommendations to facilitate effective communication with relatives ([@bib11]; [@bib4]), would include the following phases. The first phase would be devoted to preparing the patient and his/her relative for the delivery of bad news by assessing what they know, understand, and feel about the current situation. This would be referred to as the 'pre-delivery phase\'. The second phase, the 'delivery phase\', would be devoted to delivering the bad news precisely and concisely. Finally, the third phase, the 'post-delivery\' phase, would be devoted to providing emotional support and additional information to both the patient and their relatives. Completing these three phases represents a complex task that requires the use of specific communication skills for which physicians in general, and residents in particular, have not been sufficiently trained.

Very few studies have been conducted to evaluate communication skills training on BBN. In two randomised controlled studies, communication skills training was found to be effective in improving BBN dyadic consultations ([@bib17]; [@bib12]). Additional results to study by Razavi *et al* have shown that physicians, following training, used communication skills that reflected a greater openness towards the concerns and needs of patients and their relatives during BBN triadic consultations ([@bib4]). Given the limited training provided to physicians for these types of consultations, the efficacy of training programmes focused on BBN training in a triadic setting, needs to be evaluated.

A 40-h dyadic and triadic communication skills training programme has been designed for residents specialising in various disciplines (the Belgian Interuniversity Curriculum---Communication Skills Training (BIC-CST); [@bib3]). BIC-CST is learner-centred, skills-focused, practice-oriented, and tailored to address a participant\'s individual needs ([@bib8]; [@bib17]; [@bib18]). Moreover, 10 h of this training programme specifically focus on triadic communication. It should also be noted that this study was part of a larger study that assessed the efficacy of the BIC-CST programme. Although previous reports have described improvements in the communication skills of trained residents in a simulated BBN dyadic consultation ([@bib12]), as well as in residents\' daily practice ([@bib13]), the aim of the present study was to assess the communication skills of residents in a simulated BBN triadic consultation.

Specifically, this study was designed to evaluate three hypotheses. The first is that the BIC-CST programme will lead to an improvement in the time allocated to each of the three phases of the BBN process, including a longer pre-delivery phase and a shorter delivery phase, in a simulated BBN triadic consultation. The second hypothesis is that residents will include the simulated relative sooner over the course of the consultation and will generally promote his or her participation, especially response to the bad news, following training. Third, trained residents will have acquired assessment and supportive skills that will help them to be more focused on both the simulated patient and the simulated relative during a BBN consultation. As a result, the simulated patient and simulated relative would be expected to more readily express their concerns.

Materials and Methods
=====================

Subjects
--------

Inclusion criteria for this study included the ability to speak French and a willingness to participate in the training programme and its assessment procedure. In addition, the enrolled physicians must have had experience, or will be gaining experience, working with cancer patients (part or full time). Residents already participating in another psychological training programme during the assessment and training periods were excluded.

Study design and assessment procedure
-------------------------------------

The efficacy of the BIC-CST programme was assessed by assigning medical residents who completed an initial assessment to either a 40-h training programme group (training group) or a waiting list (waiting list group), according to a computer generated randomisation list. Assessments were made before randomisation for both groups, after completion of the training programme for the training group and 8 months after the first assessment for the waiting list group. For each assessment, a BBN triadic consultation was conducted with a simulated patient and a simulated relative.

Training programme
------------------

The BIC-CST programme included 30 h of communication skills training and 10 h of stress management training ([@bib3]). Sessions were spread over an 8 months period, with bimonthly small group sessions (including up to seven participants). The communication skills training module consisted of a 17-h communication skills training programme that focused on dyadic consultations, and included six sessions (one 1-h, one 4-h, and four 3-h sessions). In addition, a 10-h communication skills training programme focusing on triadic consultations (i.e., when a relative accompanies a patient) included three sessions (one 4-h and two 3-h sessions), as well as a final 3-h session promoting integration of learned communication and stress management skills. During training, residents were invited to practice communication skills in role play sessions. The residents then received immediate feedback based on the communication skills demonstrated. During the course, the facilitator also gradually introduced the three phases of the BBN process.

Based on previous research on triadic consultations ([@bib4]), a specific 10-h training programme was developed, which focuses on triadic interviewing skills in general, with a specific emphasis on BBN skills. This training programme was designed to improve assessment, informative, and supportive skills in triadic consultations, with the goal of providing a specific actual role for both the patient and the relative.

It should be noted that physicians were not specifically instructed to increase the pre-delivery phase and decrease the delivery phase. Changes in the time allocated to each of the three phases were expected to result from changes in the BBN process. In contrast, residents were specifically instructed to include the relative in the BBN process from the start of the consultation by clarifying, as appropriate, the needs, concerns, and expectations of the relative.

Simulated triadic consultation
------------------------------

The communication skills of each resident were evaluated using a simulated BBN triadic consultation, which has been shown to be a valid method for the study of communication style ([@bib19]). Consultations were audiotaped. The simulated triadic consultation consisted of a 20-min first medical encounter with an actress playing a 37-year-old female patient and an actor playing her 40-year-old spouse. During this consultation, residents had to deliver a breast cancer diagnosis and to discuss treatment (i.e., surgery, chemotherapy, and radiotherapy). Before the simulated triadic consultation, residents had sufficient time to learn the case description and the aim of the consultation. Audiotapes of the simulated triadic consultations were transcripted.

Breaking bad news (BBN) process analysis
----------------------------------------

The three phases of the BBN process -- pre-delivery, delivery, and post-delivery -- are relevant for the analysis of communication skills training ([@bib12]). To evaluate these phases, the precise moment when residents presented the cancer diagnosis was identified in the transcripts of the simulated consultations. This would include when the word 'cancer\' was used, or when residents confirmed the diagnosis of cancer following a question asked by the simulated patient or relative. Thus, the 'pre-delivery phase\' represents the period from the beginning of the consultation to the beginning of the utterance used to deliver the cancer diagnosis. Next, the 'delivery phase\' is the period that consists of the turn of speech where residents deliver the cancer diagnosis. Then, the 'post-delivery phase\' is the period that spreads from the beginning of the first utterance following the diagnosis delivery to the end of the simulated patient consultation.

Efficacy of the training programme was assessed based on the time allocated to each of the three phases, which was analysed in seconds.

Relative\'s inclusion analysis
------------------------------

Transcripts were also analysed to evaluate the efficacy of the training programme for providing inclusion of the relative in the simulated BBN consultation. Thus, for the 20-min BBN consultation, every turn of speech by the relative was tagged and analysed. An investigator then assessed whether these turns of speech were initiated by the resident or not. Turns of speech regarding the bad news included those when the relative expressed his opinions, concerns, needs, or questions about the medical situation of the patient. In particular, the relative\'s first turn of speech regarding the bad news presented was analysed with respect to: the initiator of the first turn of speech (i.e., initiated by the resident or not), the phase of the first turn of speech (i.e., during the pre- or post-delivery phase), and the timing of the first turn of speech (in seconds). The investigator was blinded to time assessment and group assignment data.

Communication content analysis
------------------------------

Transcripts of the simulated triadic consultations were analysed by a French communication content analysis software, LaComm (Centre de Psycho-oncologie, Brussels, Belgium). This software analyses verbal communication used (in medicine in general, and in oncology in particular) utterance by utterance, and identifies turns of speech, as well as the type and content of utterances. The explanation of how this software works has been detailed in a previously published paper ([@bib12]). Utterances were categorised into three main types: assessment, support, and information, and were only analysed for residents. Regarding utterance content, three dictionaries were constructed: medical, emotional, and social. LaComm provided counts of turns of speech, utterance types, and content.

Statistical analyses
--------------------

As the participation type, level and rate are directly related to training outcomes, and to avoid to inflate the benefit of the CST tested in this study, it was decided to perform an 'intention to treat\' analysis instead to test the training effect. Therefore, all data from physicians that had attended at least 1 h of communication skills training were analysed. Eight residents were not included in the BBN process analyses (three in the training group and five in the waiting list group) as they did not explicitly communicate the cancer diagnosis in the simulated triadic consultation. They were of course included in all the other analyses done for this study.

Dependent variables that were analysed included: utterance types and utterance contents (generated by LaComm), the number of turns of speech by residents and actors (generated by LaComm), the three-phase BBN process (in seconds), and the simulated relative\'s inclusion analysis (analysed by a blinded investigator). To evaluate the training effect, group-by-time effects were assessed using generalised estimating equation (GEE) regression models. Dependent variables were identified as normal, binomial, Poisson, or binomial negative distributions as appropriate. All tests were two-tailed, and alpha was set at 0.05. Analyses were performed using SPSS Version 16.0 for PC (SPSS Inc, Chicago, IL, USA).

Results
=======

Socio-demographic data of residents
-----------------------------------

A total of 113 residents registered for the BIC-CST programme ([Figure 1](#fig1){ref-type="fig"}), and 95 residents completed simulated BBN triadic consultations. A comparison of the included and excluded residents showed no statistically significant differences in resident age, gender, or year and residency specialty. In regard to socio-demographic and socio-professional characteristics, there were also no statistically significant differences found at baseline between residents of the training group *vs* the waiting list group, except for family situation and residency specialty: participants in the waiting list group lived with a partner more often than the training group participants (*P*=0.06), and were more often residents in oncology (*P*=0.027).

Residents in the training group had a mean age of 28 years (s.d.=3 years), 67% were female, 38% lived alone, and 35% lived with a partner. In addition, most residents in the training group were in their third year of residency (s.d.=1.3 years). Specialties of the training group residents included oncology (including oncology, haematology, and radiotherapy; 6%), gynaecology (31%), and other specialties (63%). Only five residents in the training group had attended a very brief and informal communication skills training in the last year.

Residents in the waiting list group had a mean age of 28 years (s.d.=2.2 years), 60% were female, 26% lived alone, and 60% lived with a partner. In addition, on average the participants were in their third year of residency (s.d.=1.2 years), with 26% being residents in oncology, 21% in gynaecology, and 53% in other specialties. None of the waiting list residents had attended a brief communication skills training workshop in the last year.

Trained residents participated in an average of 25 h of training (s.d.=7.9), with an average of 8 h of training spent in the 10-h stress management skills module (s.d.=2.4), 17 h in the 30-h communication skills module (s.d.=6.6), and 7 h in the 10-h triadic consultation training of the communication skills module (s.d.=3.3).

Training effects on the three phases of the BBN process
-------------------------------------------------------

Time allocated to each of the three phases of the BBN process were analysed using a GEE regression model. As shown in [Table 1](#tbl1){ref-type="table"} and [Figure 2](#fig2){ref-type="fig"}, regression analyses showed significant changes in the duration of the 'pre-delivery phase\' (relative risk (RR)=3.04; *P*\<0.001) and the 'post-delivery phase\' (RR=0.93; *P*\<0.001) between the training group and the waiting list group. Moreover, the 'pre-delivery phase\' lasted longer and the 'post-delivery phase\' was shorter for trained residents compared with untrained residents.

Training effects on simulated relative\'s inclusion
---------------------------------------------------

In general, analysis using a GEE identified significant differences in the initiation of turns of speech by the simulated relative between the two groups ([Table 2](#tbl2){ref-type="table"}). A significant increase in the number of turns of speech by the simulated relative initiated by trained residents was observed (RR=2.74; *P*\<0.001). In addition, after training, the simulated relative\'s first turn of speech regarding the bad news delivered was more frequently initiated by residents (RR=19.17; *P*\<0.001) and occurred more frequently during the pre-delivery phase (RR=6.68; *P*=0.008) according to GEE analysis ([Table 3](#tbl3){ref-type="table"} and [Figure 2](#fig2){ref-type="fig"}). A significant decrease in the timing of the first turn of speech among trained residents was observed (RR=0.56; *P*=0.014).

Training effects on the utterance types used by residents
---------------------------------------------------------

GEE analysis also detected significant differences between the two groups of residents in the number of utterance types used ([Table 2](#tbl2){ref-type="table"}). Regression analyses showed a significant increase in the rate of open directive questions (RR=2.14; *P*=0.001), checking questions (RR=1.66; *P*=0.034), 'other types of questions\' (RR=2.06; *P*\<0.001), and total assessment types (RR=1.83; *P*\<0.001) used by trained residents compared with untrained residents. A significant increase in the rate of acknowledgement utterances (RR=1.59; *P*\<0.001) and total support utterances (RR=1.58; *P*\<0.001) were also observed for the trained residents. In contrast, GEE analyses identified a significant decrease in the rate of procedural information utterances used by trained residents (RR=0.83; *P*=0.047).

Training effects on turns of speech by residents and the simulated patient and relative
---------------------------------------------------------------------------------------

Attendance in the BIC-CST programme was associated with a significant increase in the number of utterances used by residents and the simulated patient and relative according to GEE analysis ([Table 2](#tbl2){ref-type="table"}). When the second assessment was compared with baseline, a significant increase in the number of turns of speech identified for residents (RR=1.25; *P*\<0.001), the simulated patient (RR=1.25; *P*=0.012), and the simulated relative (RR=1.25; *P*=0.001) were observed for the training group compared with the waiting list group.

Training effects on utterance content by residents and the simulated patient and relative
-----------------------------------------------------------------------------------------

GEE analyses also detected significant effects on utterance content by residents, as well as the simulated patient and relative between the training group and waiting list group ([Table 2](#tbl2){ref-type="table"}). For residents, when the second assessment session was compared with baseline, regression analyses showed a significant decrease in the count of medical (RR=0.81; *P*\<0.001) and social (RR=0.84; *P*=0.040) words used, and a downward trend in the count of emotional words used (RR=0.79; *P*=0.088) for the training group compared with the control group. For the simulated patient, regression analysis showed a significant increase in the use of medical (RR=1.55; *P*\<0.001) and emotional (2.76; *P*\<0.001) terms in the second assessment session compared with baseline for the training group compared with the control group. Similarly, the simulated relative also used a significantly greater number of medical words (RR=1.37; *P*=0.005), and a marginally greater number of emotional words (RR=2.04; *P*=0.075), in the second assessment session according to regression analyses performed for the training group and the waiting list group.

Discussion
==========

The objective of the current study was to assess the efficacy of a communication skills programme that provided both dyadic and triadic communication training to residents in order to improve their skills for BBN consultations. For this study, the BIC-CST programme was applied ([@bib3]), and the skills taught were evaluated using a simulated triadic consultation. The results obtained demonstrate that the training programme did have a positive impact on the simulated BBN process, with residents exhibiting improved communication skills, improved inclusion of a simulated relative, and improved expression of the concerns by the simulated patient and relative.

Initially, it was hypothesised that the BIC-CST programme would modify the time allocated to each of the three phases of the BBN process. Specifically, the duration of the 'pre-delivery phase\' would increase, whereas the duration of the 'delivery phase\' would decrease. The results of the present study confirmed the former, yet not the latter, aspects of this hypothesis. The 'pre-delivery phase\' lasted approximately 1 min before training, and lasted approximately 2 min after training. Although the overall duration of this phase remains short, it could still represent the time needed for the resident to assess what the patient and relative feel, know, and understand about their situation.

Regarding the simulated relative, it was hypothesised that the BIC-CST programme would affect inclusion of the relative during a consultation. More precisely, the residents would be trained to address the relative\'s concerns during the consultation more often, particularly concerns related to the bad news. The results of this study confirm this hypothesis, with turns of speech by the simulated relative being initiated two and a half times more often by residents after training. Moreover, assessments of the relative\'s concerns about cancer by residents also increased following training, with approximately 90% of trained residents addressing the simulated relative\'s concerns regarding the bad news in a consultation compared with only 40% of residents before training. In addition, residents also addressed the concerns of the simulated relative more often in the 'pre-delivery phase\' following training. Taken together, these results suggest that the ability of the residents to include the simulated relative in the BBN consultations was improved following training.

Regarding the residents\' communication skills, it was hypothesised that the BIC-CST programme would increase the use of assessment and supportive skills, and the results of this study confirm this hypothesis. Trained residents used more assessment and supportive utterances, as well as more open directives, checking questions, other type of questions, and acknowledgements compared with untrained residents. Based on these results, the BIC-CST programme appears to provide residents with communication skills that are more patient- and relative-centred. However, it should be noted that the number of information utterances by residents remained unchanged following training. Therefore, the global improvement in the communication skills of residents included in this study was not associated with a decrease in the number of information utterances provided.

For the same duration of consultation, it was observed that the number of turns of speech by residents, the simulated patient, and the simulated relative increased significantly, and in the same proportions (RR=1.25), following training. It is possible this reflects the use of shorter sentences, and therefore, may reflect a more interactive consultation. Furthermore, it should be noted that trained residents used less emotional, medical, and social words, whereas the simulated patient and relative expressed more emotional and medical words. These changes may be a consequence of the open assessment and supportive skills acquired by the residents with training. These skills do not necessarily require the use of many words, and they allow the simulated patient and relative to express a greater number of concerns. Thus, the results of the present study suggest that the training programme applied taught residents to accommodate expression of concerns by the patient and relative.

This study demonstrates that the BIC-CST programme improves management of the pre-delivery phase by increasing the time spent before delivering bad news, and by including the patient\'s relative sooner and more often in the consultation. In addition, the results of the present study show that interactions during simulated BBN triadic consultations changed after training: residents learned to use specific skills more appropriate for BBN triadic consultations, and learned how to be more both patient- and relative-centred.

This study has several strengths. First, a three-phase BBN model was used as part of the training programme applied. Second, the training programme has been designed based on a former training programme, which was assessed for its efficacy with respect to training techniques and duration in a simulated BBN triadic consultation ([@bib4]). Third, the facilitators involved were experienced and had been trained together in the perspective of this study. Fourth, a randomised controlled design was used to assess efficacy ([@bib16]), whereas the use of a simulated BBN consultation setting using actresses and actors provided a high test--retest validity for the study with repeated measures. Finally, the use of a content analysis software to assess residents\' communication skills based on transcripts recorded during simulated BBN consultations avoided the potential for inter-rater variability.

As it has been underlined in our previous paper, this study has some limitations ([@bib12]). In particular, this study has not assessed the transfer of learned triadic BBN skills to clinical practice. Methodologically, although the outcomes assessed in this study are valid given the scenario selected for the simulated consultation, they may not be valid for a study designed to assess the transfer of learned skills to clinical practice ([@bib4]). To study the transfer of learned skills to clinical practice, the choice of the outcomes should be based on the clinical context studied. For example, a decrease of residents\' medical, social, and emotional utterances may be not positive, if information to be transmitted are highly complex. For example, also an increase of duration of the pre-delivery phase can be rated as being not beneficial for the patients, as it might be due to avoidant behaviour, if the resident has already met the patient and his relative. The usefulness of early and repeated inclusions of relatives should also be considered according the clinical context studied. A study focusing on the transfer of learned triadic BBN skills to clinical practice could therefore assess how the patient and his relative feel during triadic communication. Furthermore, those studies are needed before an intensive training programme can be included in the curriculum for residents.
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![**Overall study design including participant recruitment, T1 and T2 assessments, randomisation, and analysis.** T1 assessment: scheduled before the training programme; T2 assessment: scheduled 8 months after the first assessment.](bjc2013615f1){#fig1}

![**Training effects on the mean duration of the three-phase BBN (see [Table 2](#tbl2){ref-type="table"}) and on timing of the first turn of speech by the simulated relative regarding the bad news (BN; see [Table 3](#tbl3){ref-type="table"}).**      .](bjc2013615f2){#fig2}

###### Training effects on the duration of the three phases of the breaking BN process in a 20-min simulated triadic consultation (*n*=87)

                               **Training group (*****n*****=45)**[a](#t1-fn2){ref-type="fn"}   **Waiting list group (*****n*****=42)**[a](#t1-fn2){ref-type="fn"}   **Generalised estimating equations**                                                     
  ---------------------------- ---------------------------------------------------------------- -------------------------------------------------------------------- -------------------------------------- ---- ------ ----- ------ ---- ------ ------------ ---------
  BN pre-delivery phase (s)    66                                                               51                                                                   129                                    73   82     107   53     52   3.04    2.12--4.37  \<0.001
  BN delivery phase (s)        20                                                               17                                                                   16                                     12   22     20    26     19   0.68    0.42--1.08  0.105
  BN post-delivery phase (s)   1114                                                             48                                                                   1055                                   71   1096   104   1122   49   0.93    0.90--0.95  \<0.001

Abbreviations: BN=bad news; CI=confidence interval *P*\<0.05; RR=relative risk; s=seconds; T1=at baseline; T2=after training for the training group and after 8 months for the waiting list group.

Three residents in the training group and five in the waiting list group excluded from the analysis because they never expressed the word 'cancer\'.

###### Training effects on the number of turns of speech and the characteristics of utterances for residents, the simulated patient, and relative in the simulated triadic consultation (*n*=95)

                                                    **Training group (*****n*****=48)**   **Waiting list group (*****n*****=47)**   **Generalised estimating equation**                                                             
  ------------------------------------------------- ------------------------------------- ----------------------------------------- ------------------------------------- ------ ------- ------ ------- ------ ------ ------------- ---------
  **Turns of speech**                                                                                                                                                                                                               
  Residents                                         98                                    31                                        122                                   37     98      27     98      30     1.25    1.10--1.41   \<0.001
  Simulated patient                                 68                                    34                                        85                                    39     73      30     73      34     1.25    1.05--1.49   0.012
  Simulated relative                                39                                    15                                        49                                    17     34      13     34      12     1.25    1.10--1.41   0.001
   Initiated by residents                           4                                     4                                         11                                    7      4       3      4       3      2.74    1.96--3.83   \<0.001
   Not initiated by residents                       35                                    13                                        38                                    14     30      12     30      13     1.07    0.93--1.24   0.344
  Total                                             208                                   69                                        259                                   82     208     58     209     63     1.24    1.10--1.41   0.001
  **Residents\' utterances**                                                                                                                                                                                                        
  **Type**                                                                                                                                                                                                                          
  ** Assessment**                                                                                                                                                                                                                   
    Open questions[a](#t2-fn2){ref-type="fn"}       0.3                                   0.7                                       0.5                                   0.9    0.2     0.6    0.2     0.4    1.70    0.58--5.01   0.333
    Open directive questions                        1.8                                   2.0                                       3.8                                   2.6    1.6     1.4    1.6     1.5    2.14    1.36--3.37   0.001
    Directive questions                             4.9                                   4.3                                       7.7                                   6.3    4.6     3.0    5.5     4.6    1.34    0.94--1.84   0.109
    Leading questions[a](#t2-fn2){ref-type="fn"}    0.1                                   0.4                                       0.1                                   0.3    0.1     0.3    0.1     0.2    1.50    0.20--11.24  0.693
    Checking questions[a](#t2-fn2){ref-type="fn"}   2.8                                   3.0                                       3.6                                   3.3    3.0     3.2    2.4     2.0    1.66    1.04--2.66   0.034
    Other types of questions                        13.5                                  8.8                                       20.3                                  7.9    15.8    14.2   11.6    9.8    2.06    1.61--2.63   \<0.001
    Total                                           23.4                                  14.3                                      36.0                                  15.8   25.4    18.0   21.3    14.3   1.83    1.46--2.30   \<0.001
  ** Support**                                                                                                                                                                                                                      
    Acknowledgement                                 21.3                                  11.2                                      33.3                                  15.8   22.7    11.5   22.3    10.5   1.59    1.31--1.93   \<0.001
    Empathy[a](#t2-fn2){ref-type="fn"}              0.2                                   0.5                                       0.2                                   0.6    0.1     0.3    0.2     0.4    0.38    0.06--2.44   0.304
    Reassurance[a](#t2-fn2){ref-type="fn"}          0.7                                   1.1                                       0.4                                   0.7    1.1     1.6    0.7     1.0    1.08    0.47--2.50   0.858
    Total                                           22.1                                  11.2                                      33.9                                  15.9   23.8    11.8   23.1    10.7   1.58    1.30--1.92   \<0.001
  ** Information**                                                                                                                                                                                                                  
    Procedural information                          11.6                                  5.1                                       10.4                                  4.1    11.9    7.5    12.9    10.1   0.83    0.69--0.99   0.047
    Negotiation[a](#t2-fn2){ref-type="fn"}          3.0                                   3.6                                       3.7                                   8.4    2.3     3.1    2.3     2.9    1.24    0.63--2.46   0.535
    Other types of information                      70.1                                  27.8                                      68.5                                  39.5   69.8    26.5   71.1    36.0   0.71    0.77--1.19   0.960
    Total                                           84.7                                  30.1                                      82.7                                  46.1   84.0    30.0   86.3    37.6   0.95    0.78--1.16   0.612
  **Content**                                                                                                                                                                                                                       
   Medical words                                    144.5                                 29.3                                      125.7                                 32.4   139.9   33.6   150.2   37.6   0.81    0.74--0.89   \<0.001
   Emotional words                                  8.8                                   5.5                                       8.6                                   4.7    7.5     4.7    9.3     6.8    0.79    0.59--1.04   0.088
   Social words                                     31.8                                  10.5                                      29.3                                  15.8   33.1    12.9   36.4    12.7   0.84    0.70--0.99   0.040
  **Simulated patient\'s utterances**                                                                                                                                                                                               
  **Content**                                                                                                                                                                                                                       
   Medical words                                    14.1                                  5.9                                       21.4                                  8.1    15.7    7.2    15.5    6.3    1.55    1.29--1.87   \<0.001
   Emotional words                                  2.3                                   2.0                                       3.9                                   2.3    2.7     2.2    1.7     1.5    2.76    1.81--4.20   \<0.001
   Social words                                     6.3                                   3.0                                       7.0                                   5.1    6.6     3.2    6.9     3.2    1.07    0.82--1.40   0.612
  **Simulated relative\'s utterances**                                                                                                                                                                                              
  **Content**                                                                                                                                                                                                                       
   Medical words                                    12.4                                  6.3                                       17.1                                  8.3    11.9    6.4    12.0    6.3    1.37    1.10--1.70   0.005
   Emotional words[a](#t2-fn2){ref-type="fn"}       0.6                                   1.0                                       1.8                                   1.8    0.5     0.8    0.7     0.9    2.04    0.93--4.47   0.075
   Social words                                     5.1                                   3.0                                       6.7                                   3.8    4.4     2.9    5.2     3.5    1.12    0.79--1.57   0.535

Abbreviations: T1=at baseline; T2=after training for the training group and after 8 months for the waiting-list group.

Negative binomial distribution.

###### Training effects on the first turn of speech by simulated relative regarding BN (*n*=95)

                                                                                 **Training group (*****n*****=48)**   **Waiting list group (*****n*****=47)**   **Generalised estimating equation**                                                   
  ------------------------------------------------------------------------------ ------------------------------------- ----------------------------------------- ------------------------------------- ----- ---- ---- ---- ---- ------- ------------- ---------
  **First turn of speech about BN**                                                                                                                                                                                                                    
  Initiator of the occurence[a](#t3-fn2){ref-type="fn"}                                                                                                                                                                          19.17    4.05--90.60  \<0.001
   Resident                                                                      20                                    42                                        45                                    94    17   36   18   38                          
   Simulated patient/relative                                                    28                                    58                                        3                                     6     30   64   29   62                          
  Phase of the occurence[a](#t3-fn2){ref-type="fn"}[b](#t3-fn3){ref-type="fn"}                                                                                                                                                   6.68     1.64--27.15  0.008
   BN pre-delivery phase                                                         10                                    22                                        28                                    62    9    21   8    19                          
   BN post- delivery phase                                                       35                                    78                                        17                                    38    33   79   34   81                          
  Timing of the occurence[c](#t3-fn4){ref-type="fn"}                                                                                                                                                                             0.56     0.36--0.89   0.014
   Mean (s)                                                                      207                                   119                                       203                                   207                                             
   s.d.                                                                          171                                   83                                        190                                   199                                             

Abbreviations: BN=bad news; CI=confidence interval *P*\<0.05; RR=relative risk; s=seconds; T1: at baseline; T2: after training for the training group and after 8 months for the waiting list group.

Binomial distribution.

Three residents in the training group and five in the waiting list group excluded from the analysis because they never expressed the word 'cancer\'.

Normal distribution.
